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Preferably, the bypass valve 82 is normally open such that the piston 78 is normally deactivated. 
The solenoid 84 is preferably activated by a signal from an engine electronic control unit 90.-- 


IN THE CLAIMS: 


Please cancel non-elected claims 


l/-l/and2fl- 


30 without prejudice or disclaimer . 


Please amend claims 1. 5. 14, 16. 31 and 38 as follows : 



i\L (Amended) A high pressure piston pump, comprising: 
y0 Jvy/ a housing having a low pressure^l inlet and a high pressure fuel outlet; 
at least two pistons disposed^ the housing; 


a driveshaft for supplying power to drive the at least two pistons; and 
a bypass valve fluidly connected to at least one of the at least two pistons to deactivate 
the at least one pistoiywherein the piston to which the bypass valve is connected to has a surface 
area that is differprft than a surface area of the other piston of the at least two pistons. 

5. (Amended) A high pressure piston /ump, comprising: 

a housing having a low pressure fuel inlet and a high pressure fuel outlet; 
at least two pistons disposed in the housing; 
a driveshaft that drives the at least two pistons; and 

a bypass valve fluialy connected to at least one of the at least two pistons to deactivate 
the at least one piston, xvherein the piston to which the bypass valve is connected to has a surface 
area that is larger tlwi a surface area of the other piston of the at least two pistons. 




14. (Amended; A high pressurg^amal type piston pump, comprising: 

a housing havipgii low pressure fuel inlet and a high pressure fuel outlet; 
three pistorfs disposed in the housing; 



Attorney Docket No. 051252-5201 
Application S.N. 09/442,977 
Page 3 

a driveshaft for supplying powprro drive the three pistons; and 

a bypass valve fluidly confuted to one of the three pistons to deactivate the one piston, 
^ y^wherein the piston to which tk^bypass valve is connected to has a surface area that is different 
than a surface area of eactf of the other pistons. 



16. (Amended) A high pressure radial type mston pump, comprising: 

a housing having a low pressurp<fuel inlet and a high pressure fuel outlet; 
three pistons disposed in tbrnousing; 
a driveshaft that driveyme three pistons; and 

a bypass valve fl^ty^oimeete4to one of the three pistons to deactivate the one piston, 
wherein the bypass valve isfaormally open) such that the one piston is normally deactivated. J 


31. (Amended) A method of varying the flo\/ output of a high pressure piston pump having at 
least two pistons comprising: 

pumping fluid by a first pistoy&|>t^e at least two pistons, the first piston having a first 
surface area; 



Ay 


^ - pumping fluid by a second piston^fthe atyleast two pistons, the second piston having a 
second surface area different/from the first si^face area; and 
deactivating at leaffione of the at least two pistons. 


V. 



38. (Amended) A high pressure fuel injection system,. comprising: 
a source of fuel; 
a low pressure pump; 

a high pressure piston puplp, the low pressure pump being disposed between the fuel 
source and the high pressure^nston pump; 

a fuel rail including a plurality of fuel injectors, the high pressure piston pump being 
disposed between the/fow pressure pump and the fuel rail; and 

a fuel return line connecting the fuel rail to a low pressure side of the high pressure pump; 
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wherein the high pressure pis<!bn pump comprises a housing having a low pressure fuel 
/*\ AS infej/£onnected to an output of the4ow pressure pump, a high pressure fuel outlet connected to an 
/ i/V input of the fuel rail, at least two pistons disposed in the housing, and a bypass valve fluidly 
ly l connected to at least one of the at least two pistons to deactivate the at least one piston and 

wherein the at least one piston to which the bypass valve is connected to has a surface area that is 
different than a surface/area of the other piston of the at least two pistons. 


Please add the following new claims : 


^* (N ew ) The high pressure fuel injectiop^ystem according to claim 38, wherein the bypass 
5^>y y valve includes a normally open valv^/ 

44. (New) The high pressure fifel injection system according to claim 43, wherein the bypass 
valve includes a solenoid adapted to open and close the bypass valve. 



. (New) A high pressure fuel injection system, cogtfprising: 
a source of fuel; 
a low pressure pump; 

a high pressure piston pump, the loy/ pressure pump being disposed between the fuel 
source and the high pressure piston pi 

a fuel rail including a pluralit/ of fuel injectors, the high pressure piston pump being 
disposed between the low pressure'pump and the fuel rail; and 


cA* -*a t^Tfuel return line connecting the fuel rail to a low pressure side of the high pressure pump; 
connected to an output of the low pressure pump, a high pressure fuel outlet connected to an 


^ wherein the high pressure piston pump comprises a housing having a low pressure fuel 


it < 

input of the fuel rail, a^least two pistons disposed in the housing, and a normally open bypass 
valve fluidly conneofed to at least one of the at least two pistons to deactivate the at least one 


piston. 
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46. (New) The high pressure piston pump ofpi^m 5, wherein the bypass valve includes a 
solenoid for opening and closing the>ypass valve. 

47. (New) The high npe^sure piston pump of claim 46, wherein the bypass valve is normally open 
such that the at^east one piston is normally deactivated. 

v 48. (New) The high pressurg^piston pump of claim 46 comprising three pistons wherein the 
ypass valve is fluidly ^ponnected to only one of the three pistons. 

49. (New) The high pressure radial type piston pumn/of claim 16, wherein the bypass valve 
includes a solenoid for opening and closing the bypass valve. 


> j^50. (New) The high pressure radial type piston pump of claim 16, wherein the one piston to 
which the bypass vah 
the other two pistons. 


7 

fv^/which the bypass valve is connected h^s a surface area that is larger than a surface area of each of 


k 


5 1 . (New) The high pressure radial type piston pump of claim 50, wherein a surface area of the 


<g one piston to which the bypass valve is connected to is approximately twice the surface area of 
each of the other two pistons. 


~r 52. (New) The hign pressure radial type piston pump of claim 49, wherein the solenoid is 
jfY v activated by a signal from an engine electronic control unit. 

^ 53. (New/The high pressure radial type piston pump of claim 16, wherein the driveshaft includes 
a cam portion that drives the three pistons. 


